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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum 
substrate for a magnetic recording medium having high 
impact resistance and high adhesion of a P-containing Ni 
alloy plating film to the substrate. 

SOLUTION: The aluminum substrate has a P-containing 0 1 
Ni alloy plating film formed by electroless plating on the 
surface of an aluminum base. In detail, the aluminum 
substrate has an anodic oxide coating on the surface of 
the aluminum base, a catalytic nuclear metal deposited 
on the surface of the coating, an under metallic plating 
film formed by flash plating, substantially covering the 
coating with the deposited catalytic nuclear metal and 
having a composition different from that of the catalytic 
nuclear metal and that of the P-containing Ni alloy 
plating film and the P-containing Ni alloy plating film 
formed by electroless plating on the under metallic 
plating film. 
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- * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the aluminum substrate which equipped with the electroless deposition film of a P 
content nickel alloy the base material side which consists of aluminum The base material which 
consists of aluminum, and the porous anodic oxide film generated by anodic oxidation of this 
aluminum base material, The substrate metal flash plate plating film of a presentation which is 
different from said P content nickel alloy electroless deposition film in said porous anodic oxide 
film with which the metal used as the catalyst nucleus which deposited in this porous anodic 
oxide film side, and the metal used as this catalyst nucleus deposited unlike the presentation of 
the metal which serves as the wrap aforementioned catalyst nucleus substantially, The aluminum 
substrate for magnetic-recording media characterized by having said P content nickel alloy film 
which carried out electroless deposition to this substrate metal flash plate plating film. 
[Claim 2] The aluminum substrate for magnetic-recording media according to claim 1 with which 
thickness of the porous anodic oxide film generated by said anodic oxidation is characterized by 
being 0.5-50 micrometers. 

[Claim 3] The aluminum substrate for magnetic-recording media according to claim 1 or 2 
characterized by said porous anodic oxide film being an anodic oxide film by oxalic acid or the 
chromic-acid electrolytic solution. 

[Claim 4] The aluminum substrate for magnetic-recording media given in any 1 term to claims 1- 
3 characterized by being the alloy which uses as a principal component 1 or two or more metals 
with which the metal used as the catalyst nucleus which deposited in said porous anodic oxide 
film side was chosen from Pd, Cu, Ag, Sn, P, nickel, or these metals. 

[Claim 5] Moreover, for P content, the thickness is [ said substrate metal flash plate plating 
film ] an aluminum substrate for magnetic-recording media given in any 1 term to claims 2-4 to 
which it is characterized by being a P content nickel alloy below more than 3wt%10wt% at 5nm or 
more. 

[Claim 6] Moreover, for P content, the thickness is [ said P content nickel alloy electroless 
deposition film ] the aluminum substrate for magnetic-recording media according to claim 5 to 
which it is characterized by being 10 - 13wt% at 0.5 micrometers or more. 

[Claim 7] The base material which consists of aluminum, and the porous anodic oxide film whose 
thickness generated by anodic oxidation by the oxalic acid or the chromic-acid electrolytic 
solution of this aluminum base material is 0.5-50 micrometers, The P content nickel alloy 
substrate metal flash plate plating film whose P content wrap thickness is less than [ more than 
3wt%10wt% ] in 5nm or more substantially about said porous anodic oxide film with which Pd and 
Pd which deposited in said porous anodic oxide film side deposited, The aluminum substrate for 
magnetic-recording media characterized by equipping P content with the P content nickel alloy 
film whose wrap thickness is 10 - 13wt% in 0.5 micrometers or more about this metal membrane. 
[Claim 8] In the manufacture approach of the aluminum substrate equipped with the electroless 
deposition film of a P content nickel alloy The process which performs anodizing to the base 
material which consists of aluminum, and forms a porous anodic oxide film, The process which 
forms in this porous anodic oxide film side the substrate metal flash plate plating film of a 
presentation which is different from said P content nickel alloy electroless deposition film in said 
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porous anodic oxide film with which the process which deposits the metal used as a catalyst 
nucleus, and the metal used as this catalyst nucleus deposited unlike the presentation of the 
metal which serves as the wrap aforementioned catalyst nucleus substantially, The manufacture 
approach of the aluminum substrate for magnetic-recording media characterized by passing 
through the process which forms said P content nickel alloy electroless deposition film in said 
porous anodic oxide film in which this substrate metal flash plate plating film was formed, and 
each process which grinds this P content nickel alloy electroless deposition film. 
[Claim 9] The manufacture approach of the aluminum substrate for magnetic-recording media 
according to claim 8 characterized by performing said anodizing in oxalic acid or the chromic- 
acid electrolytic solution. 

[Claim 10] The manufacture approach of the aluminum substrate for magnetic-recording media 
according to claim 8 or 9 characterized by being the alloy which uses as a principal component 1 
or two or more metals with which the metal used as the catalyst nucleus which deposited in said 
porous anodic oxide film side was chosen from Pd, Cu, Ag, Sn, P, nickel, or these metals. 
[Claim 11] The process which performs anodizing to the base material which consists of 
aluminum in oxalic acid or the chromic-acid electrolytic solution. The process which deposits Pd 
in the porous anodic oxide film side generated by this anodic oxidation, The process from which 
thickness forms the P content nickel alloy substrate metal flash plate plating film whose 
phosphorus content is less than [ more than 3wt%10wt% ] in said porous anodic oxide film with 
which this Pd deposited by 5nm or more, The process in which a phosphorus content forms the 
P content nickel alloy electroless deposition film whose thickness is 10 - 13wt% in 0.5 
micrometers or more about said porous anodic oxide film with which this substrate metal flash 
plate plating film was formed, The manufacture approach of the aluminum substrate for 
magnetic-recording media characterized by passing through each process which grinds this P 
content nickel alloy electroless deposition film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aluminum substrate for magnetic recording 
media equipped with the P content amorphous nickel alloy film on the aluminum ( aluminum 
contains pure aluminium and aluminium alloy unless it shows clearly especially in this 
specification . ) base side for high recording density magnetic recording media , such as a cover 
half thin film magnetic recording disk ( hard disk ) use for electronic information processing , and 
the manufacture approach of the substrate . 
[0002] 

[Description of the Prior Art] The fixed magnetic recording medium (magnetic disk drive) called a 
"hard disk drive" or a "hard disk" as the external storage is used for information processors, 
such as a computer. Generally, the aluminum substrate is used as a substrate of the record 
medium (magnetic disk) of this fixed magnetic recording medium. After this magnetic-recording 
medium graduates a nonmagnetic aluminum base material by grinding, usually performs radio 
solution nickel-P alloy plating after surface defecation and zinc permutation processing, and it 
graduates it by polish further and it performs texture ring processing, it carries out sequential 
formation of a non-magnetic metal substrate layer membrane, a magnetic film, a protective coat, 
and the lubricating film, and is manufactured. 

[0003] Since it corresponds to the hard disk equipment of a portable type carried in a luggable 
computer etc. in recent years, the shock resistance required of a magnetic disk is also becoming 
high every year so that it may not get damaged by the collision with the magnetic head at the 
time of actuation and migration. In connection with it, shock resistance is becoming inadequate 
with the substrate which prepared the P content nickel alloy plating film in the aluminum base 
material as mentioned above. Then, instead of an aluminum substrate, it is expensive, and 
although workability is inferior, the glass substrate excellent in shock resistance is beginning to 
be used. 

[0004] In many cases, along with the substrate circumferencial direction, the concentric circular 
texture ring is given to the aluminum substrate which prepared the no electrolyzing nickel or 
non-electrolyzed P content nickel alloy plating film by polish on the front face. This is for making 
a magnetic anisotropy increase while preventing adsorption between the magnetic-recording 
head for record playback, and a magnetic-recording medium. Furthermore, recently, forming a 
minute projection in the CSS zone of a substrate by laser beam machining is also performed with 
remarkable reduction of the head flying height at the time of actuation. 
[0005] However, in the case of a glass substrate, since it is hard and workability is bad, it is 
difficult [ it ] to give a texture ring. And since [ that the absorptivity of a laser beam is bad and ] 
it is generally transparent, and melting temperature is also remarkable and high, it is also difficult 
to form much projections of a specific configuration in homogeneity. As a shock-proof high 
substrate which a texture ring is possible and can form a minute projection in homogeneity by 
laser beam machining as the cure, Pd is made to stick to a glass side, and although the glass 
substrate which forms the P content nickel alloy plating film on it is proposed (surface technical 
Vol 44 831-835 page 1993), workability is inferior to productivity in glass bad. 
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[0006] An aluminum substrate is cheap, and workability is good, and shock resistance is 
inadequate although productivity is good. The good aluminum substrate of adhesion is proposed 
by the substrate of the P content nickel alloy plating film which was filled up with the metal, 
considered as the catalyst nucleus, and formed the P content nickel alloy plating film in strong 
acidity liquid on it into the micropore of the anodic oxide film of aluminum or aluminum alloy at 
JP.62-3423A 
[0007] 

[Problem(s) to be Solved by the Invention] When the aluminum substrate proposed by said 
JP,62-3423,A is examined, the processing which forms the P content nickel alloy plating film for 
the anodic oxide film of the aluminum filled up with the metal in strong acid liquid into micropore 
dissolves an anodic oxide film remarkably, and it produces unevenness in the thickness of film, 
and it not only reduces the smooth nature on the front face of a coat, but when extreme, a coat 
will be dissolved and removed completely partially. For this reason, the external waviness 
property on the front face of a substrate after polish does not need to be acquired, or for 
obtaining the smooth P content nickel alloy plating film, it is necessary to enlarge the amount of 
polishes of the plating film. 

[0008] Moreover, since the plating liquid containing P beyond 10wt% used as substrate plating 
film for magnetic disks for nickel-P alloys has the high reactivity in early stages of a deposit, 
adhesion with the good case where an anodic oxide film is deposited directly is not acquired. 
[0009] 

[Means for Solving the Problem] Namely, the 1st invention is set to the aluminum substrate 
which equipped with the electroless deposition film of a P content nickel alloy the base material 
side which consists of aluminum. The base material which consists of aluminum, and the porous 
anodic oxide film generated by anodic oxidation of this aluminum base material, The substrate 
metal flash plate plating film of a presentation which is different from said P content nickel alloy 
electroless deposition film in said porous anodic oxide film with which the metal used as the 
catalyst nucleus which deposited in this porous anodic oxide film side, and the metal used as this 
catalyst nucleus deposited unlike the presentation of the metal which serves as the wrap 
aforementioned catalyst nucleus substantially, It is the aluminum substrate for magnetic- 
recording media characterized by having said P content nickel alloy film which carried out 
electroless deposition to this substrate metal flash plate plating film. By considering as such 
structure, an aluminum substrate with high shock resistance and the high adhesion over the 
substrate of the P content nickel alloy plating film is obtained. 

[0010] The porous anodic oxide film generated by anodic oxidation of an aluminum base material 
is low rather in respect of a degree of hardness in whether it is almost comparable as the P 
content amorphous nickel alloy film. However, since it is hard to carry out elastic deformation of 
the elastic modulus very highly, and there is almost no elongation, and yield stress is also large 
and it is hard to produce plastic deformation, a bigger load can be borne. A shock-proof high 
aluminum substrate is obtained by setting thickness of this porous anodic oxide film to 0.5 
micrometers or more. 

[001 1] Furthermore, when this anodic oxide film is a porous anodic oxide film by oxalic acid or 
the chromic-acid electrolytic solution, in addition to the above-mentioned property, the 
aluminum substrate which has thermal resistance without bulging in a magnetic-recording disk 
manufacture process is obtained. Furthermore, an aluminum substrate with the higher adhesion 
over the substrate of the P content nickel alloy plating film is obtained by considering as the 
alloy which uses as a principal component 1 or two or more metals which were chosen in the 
metal which deposits this porous anodic oxide film side from Pd, Cu, Ag, Sn, P, nickel, or these 
metals. 

[0012] Furthermore, when the thickness moreover uses the substrate metal flash plate plating 
film as nickel alloy plating film by 5nm or more, an aluminum substrate with the higher adhesion 
over a substrate is obtained. Furthermore, when P content moreover makes [ the thickness ] the 
P content nickel alloy electroless deposition film 10 - 13wt% by 0.5 micrometers or more, a 
nonmagnetic aluminum substrate with a high degree of hardness is obtained. 
[0013] In the manufacture approach of an aluminum substrate that the 2nd invention was 
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equipped with the electroless deposition film of a P content nickel alloy The process which 
performs anodizing to the base material which consists of aluminum, and forms a porous anodic 
oxide film, The process which forms in this porous anodic oxide film side the substrate metal 
flash plate plating film of a presentation which is different from said P content nickel alloy 
electroless deposition film in said porous anodic oxide film with which the process which 
deposits the metal used as a catalyst nucleus, and the metal used as a catalyst nucleus 
deposited unlike the presentation of the metal used as said catalyst nucleus, It is the 
manufacture approach of the aluminum substrate for magnetic-recording media characterized by 
passing through the process which forms said P content nickel alloy electroless deposition film in 
said porous anodic oxide film in which this substrate metal flash plate plating film was formed, 
and each process which grinds this P content nickel alloy film. By considering as such a 
manufacture approach, a porous anodic oxide film side is hard to dissolve, the amount of polishes 
of the P content nickel alloy electroless deposition film can be lessened, and an aluminum 
substrate with shock resistance productivity is good and high and the high adhesion over the 
substrate of the P content nickel alloy electroless deposition film can be manufactured. 
[0014] By setting thickness of this porous anodic oxide film to 20 micrometers or more, a shock- 
proof high aluminum substrate can be manufactured further. In addition to the above-mentioned 
effectiveness, by performing this anodizing in oxalic acid or the chromic-acid electrolytic 
solution, an aluminum substrate without bulging can be manufactured in a magnetic-recording 
disk manufacture process. 

[001 5] In addition to the above-mentioned effectiveness, an aluminum substrate with the higher 
adhesion over the substrate of the P content nickel alloy plating film can be manufactured by 
depositing the alloy which uses as a principal component 1 or two or more metals which were 
chosen as this porous anodic oxide film side from Pd, Cu, Sn, Ag, nickel, or these metals, when it 
is weak alkali - the acescence preferably and thickness sets to 5nm or more, in addition to the 
above-mentioned effectiveness, a porous anodic oxide film side dissolves the plating liquid of the 
process which forms this substrate metal flash plate plating film — having — hard — the 
amount of polishes of the P content nickel alloy electroless deposition film — few — it can do - 
- production — good — shock resistance — an aluminum substrate with the adhesion it is high 
and high over the substrate of the P content nickel alloy electroless deposition film can be 
manufactured. 

[0016] The plating liquid of the process which forms this P content nickel alloy electroless 
deposition film is acidity, in addition to the above-mentioned effectiveness, a porous anodic 
oxide film side is hard to dissolve, and thickness can manufacture an aluminum substrate with a 
high degree of hardness, when [ amorphous ] a phosphorus content is 10 - 13wt% in 0.5 
micrometers or more. 
[0017] 

[Embodiment of the Invention] The aluminum substrate 6 which drawing.! shows 1 operation 
gestalt of the aluminum substrate for the magnetic-recording media of this invention, and is 
shown here This aluminum is anodized on the aluminum base material 1. Sequential formation of 
the wrap P content nickel alloy electroless deposition film 5 is carried out [ porous anodic oxide 
film / 2 / with which the formed porous anodic oxide film 2, the metal 3 used as the catalyst 
nucleus deposited on this coat 2, and the metal 3 used as this catalyst nucleus deposited ] in 
the wrap substrate metal flash plating film 4 and this substrate metal flash plating film 4. The 
substrate metal plating film 4 is a metal with which the P content nickel alloy plating film 5 
differs from a presentation unlike the metal 3 used as a catalyst nucleus here. 7 is a hole in an 
anodic oxide film 2 (pore). 

[0018] although the presentation is not limited as an aluminum base material — the other 
general aluminum-2-5wt%Mg system alloy of aluminum — a solid-solution-strengthening type — 
it is — a crystallization object — little mechanical grant on the strength can be performed. The 
porosity anodic oxide film 2 is formed by the direct current anodizing process by making an 
aluminum base material into an anode plate in acid liquid. Shock resistance is high hard, and 
these anodic oxidation coatings 2 cover the elasticity nature of an aluminum base material, and 
case [ like a portability magnetic-recording medium ], they become desirable. If especially this 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/01/19 



JP,2001-209925,A [DETAILED DESCRIPTION] 



4/9 ^— V 



thickness is set to 0.5 micrometers or more, elasticity ** of an aluminum base material will be 
covered and shock resistance will be given. It is desirable to exceed 20 micrometers preferably. 
[0019] Although a magnetic-recording disk forms an aluminum substrate for Cr film after texture 
processing by the spatter and forms magnetic-recording media, such as Co, in the law further, 
since an aluminum substrate carries out the temperature up of it to 250-300 degrees C in this 
case, there are few the water of crystallization and the amounts of attached groundwater in this 
coat that this porous anodic oxide film is oxalic acid or a chromic-acid anodic oxide film, and it 
can be equal to said heating, can give thermal resistance, and is desirable. 

[0020] Although especially the surface roughness of an anodic oxide film 2 is not limited, since 
will plate thickly the thickness of the P content nickel alloy electroless deposition film, an 
aluminum substrate side will be ground, polish takes time amount and cost and productivity 
worsen when too large, when surface roughness considers as 500A or less by Ra, it is desirable. 
Combine with the substrate metal flash plating film 4 plated on it firmly, and the catalyst nucleus 
metal 3 deposited on the porosity anodic oxide film 2 stops being able to exfoliate easily, and is 
excellent in endurance. Especially this catalyst nucleus metal 3 deposits in homogeneity in 
comparison, and is firmly combined with it being the alloy which uses as a principal component 1 
chosen from Pd, Ag, Sn, P, Cu, nickel, or these, or two sorts or more with the substrate metal 
flash plating film 4 at the 2nd page of a porosity anodic oxide film, here — a principal component 
— these metals — more than 50wt% — it says containing, this becoming firm — the front face 
of a porosity anodic oxide film, and a hole — it is thought that it is based on the anchor effect 
by the substrate metal flash plate plating film depositing inside, it is especially Pd — catalyst 
nature — high — a hole — an inner deposit is also fully performed and is desirable. 
[0021] By the thickness of the substrate metal flash plating film 4 being nickel alloy 5nm or 
more, and making P content into less than [ more than 3wt%10wt% ], for giving sufficient peeling 
resistance, giving toughness, and the thicknesses being 0.5 micrometers or more about the P 
content nickel alloy electroless deposition film 5, and making P content into 10 - 13wt%, it will 
join together firmly, will have a degree of hardness, and will have nonmagnetic. And by being 
referred to as 0.5 micrometers or more, texture processing of the film thickness of the P 
content nickel alloy electroless deposition film 5 can be carried out. 

[0022] the aluminum substrate considered as such a configuration — adhesion — peeling 
resistance and shock resistance are highly excellent. After this, an aluminum substrate carries 
out texture processing and prepares Cr, Ti, nickel, Si, Ta, W, or the film used as the alloy which 
uses at least one sort as a principal component in these as nonmagnetic substrate film. 
[0023] On this nonmagnetic substrate film, a magnetic film is prepared for the alloy which uses 
Co or Co as a principal component by approaches, such as a spatter. On this magnetic film, film, 
such as carbon, is prepared as a protective coat, and it considers as the substrate for the 
magnetic-recording playback made from aluminum. Next, the manufacture approach is explained. 
[0024] In order to pierce aluminum plates, such as an aluminum-Mg system containing pure 
aluminum or 2-5wt%Mg, with a press, to create a doughnut-like aluminum plate and to remove a 
press peculiarity, laminating pressurization is carried out and the pierced doughnut-like aluminum 
plate is heated at 250-350 degrees C. Grinding is carried out in order to take out flat since then, 
one sort or two sorts or more of acids chosen from the group which consists of inorganic [ of a 
sulfuric acid, oxalic acid, phosphoric acid, a chromic acid, and a tartaric acid ] and an organic 
acid after pretreatment of cleaning, acid cleaning, backwashing by water, etc. after grinding are 
included — if direct-current anodizing is preferably performed by making an aluminum substrate 
into an anode plate in a with a pH of three or less strong acid nature water solution, a porosity 
mold anodic oxide film will be obtained. Although the concentration of an acid changes with ****, 
it is 0.5 - 35% in general. If temperature is preferably made into low temperature at 5-30 degrees 
C, its coat degree of hardness will increase. The thickness of film is controllable by seal-of- 
approval quantity of electricity. There is no effect to the shock resistance of a coat with big 
class of acid and electrolytic condition. Although there is no need after anodizing, the so-called 
thickness of the nature oxide film of nonporous in the low section of an anodizing coat and a 
barrier layer may be equalized. Therefore, the approach of lowering the seal-of^approval 
electrical potential difference after anodizing termination in the same electrolytic solution of 
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anodizing, for example etc. may be given. Or among an after [ anodizing ] neutral solution, in the 
neutral salt electrolytic solution of pH 4-9, a pressure up may be carried out to 50V by 
electrolysis with constant current, and the nature anodic oxidation of nonporous whose 
thickness is about 70nm may be desirably established between an aluminum base material and a 
porosity anodic oxide film, moreover, the hole by secondary electrolytic deposition — metal 
deposit processing inside may be performed. 

[0025] The processing by oxalic acid or chromic-acid electrolysis can make low water content in 
the anodic oxide film obtained, and is desirable. Moreover, the obtained coat has thermal 
resistance and the aluminum substrate which has thermal resistance without bulging in a 
magnetic-recording disk manufacture process is obtained. The metal used as the catalyst 
nucleus after anodizing is deposited. Before depositing the metal used as a catalyst nucleus, 
alkali, such as acids, such as a nitric acid and fluoric acid, or caustic alkali of sodium, may wash 
this anodizing base material. Mechanical polish may be carried out with the Taira grinding stone, 
a brush, shot blasting, a buff, etc., and you may etch and grind from acids, such as a nitric acid 
and fluoric acid, surface roughening is etched and carried out by the chemical approach, surface 
roughening is carried out by the mechanical approach, or law is both adopted, and surface 
roughness is adjusted, make it any — in Ra, preferably, still more preferably, if the average of 
roughness height of a porosity anodic oxide film side considers as 50A or less, it may raise 
adhesion with the P content nickel alloy electroless deposition film, and lessens the 100A or less 
of the 500A or less of the amounts of polishes. When grinding polish is carried out, removal 
washing of the grinding polish slag is carried out after that. 100 degrees C - 300 degrees C heat 
treatment may be performed for distortion picking, dehydration, degasifying, or crystallization 
between the finishing polishes after [ after aluminum base material grinding to ] P content nickel 
alloy electroless deposition processing. 

[0026] A deposit of the catalyst nucleus metal to an anodic oxide film can adopt an electrolytic 
decomposition process or the catalyst giving method to a nonconductor top. For example, it is 
immersed into the water solution of a catalyst nucleus metal salt, and the aluminum base 
material which carried out anodizing is deposited in a porous anodic oxide film side by metal 
electrolysis, no electrolyzing, or adsorption. In this case, the aluminum base material which 
carried out anodizing is immersed into the water solution of the metal which has a reduction 
operation as pretreatment of a deposit of a catalyst nucleus metal, and the reducibility metal is 
made to once adhere to a porous anodic oxide film side. It is immersed into the water solution of 
said metal salt since then by this reducing power, and a catalyst nucleus metal is returned in 
respect of a porous anodic oxide film. Consider as a catalyst nucleus metal or Or an aluminum 
base material is immersed into the water solution of a catalyst nucleus metal salt, a metal salt is 
made to adhere to a porous anodic oxide film side, without performing the aforementioned 
pretreatment, and the approach of using as a catalyst nucleus metal with heating or other means 
etc. can be adopted. 

[0027] Especially although especially the metal used as the catalyst nucleus to deposit is not 
limited, it is the alloy which uses as a principal component 1 chosen from Pd, Cu, Ag, Sn, P, 
nickel, or these, or two sorts or more, and like ****, the aluminum base material which carried 
out anodizing after said grinding washing into water solutions, such as these chlorides and a 
nitrate, is immersed, and this catalyst nucleus metal is deposited in a porous anodic oxide film 
side. 

[0028] After washing the aluminum base material with which the catalyst nucleus metal 
deposited, formation of the flash plating film to plate In the alkali dissolved in high concentration, 
or an acid water solution, comparatively a metal salt for a short time by for example, the 
formation approach plated with the time amount for about 5-180 seconds By covering the 
whole porous anodic oxide film surface where the catalyst nucleus metal deposited the metal of 
a presentation which is different from the surface P content nickel alloy electroless deposition 
film by such approach unlike the presentation of the metal used as a catalyst nucleus Without 
dissolving a porous anodic oxide film with the electroless deposition processing liquid of degree 
process, plating liquid cannot be soiled with the deposited catalyst nucleus metal, and electroless 
deposition processing can be carried out in the pure condition. The plating liquid of flash plating 
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can process without polluting P content nickel alloy electroless deposition liquid as it is the 
plating liquid containing nickel salt and P salt. If it plates with whenever [ low-temperature 1 for 
example, 20-50 degrees C, comparatively, whenever [ solution temperature / of flash plating ] 
can suppress the dissolution of substrate material, and can lower contamination of plating liquid. 
When acidity or alkalinity of this flash plating liquid is set to 4.0-10.0 with weak alkali thru/or 
weak acidic liquid, for example, pH display, there are few amounts of dissolutions of a porosity 
mold anodic oxide film, and a coat loses smoothing and the oxide film itself and is desirable. 
When carrying out flash plating of the P content nickel alloy, as a plating bath, the thing 
containing sources of nickel, such as a nickel sulfate and a nickel chloride, and ***♦, such as 
hypophosphite, can be adopted, for example. 

[0029] The base material in which the flash plating film was formed forms the P content nickel 
alloy film by the electroless deposition method next. The amorphous nickel alloy film of P 
content is obtained by this electroless deposition. Here, with the P content amorphous nickel 
alloy film by which electroless deposition was carried out, what contained the 3rd element, for 
example, Cu, in addition to nickel and P is included. In order to form this P content amorphous 
nickel alloy film, acidity or alkalinity is made into strong acid nature, **** concentration is raised, 
and the P content amorphous nickel alloy film is formed. The source of nickel and the source of 
P can adopt a thing including sources of nickel, such as a nickel sulfate and a nickel chloride, and 
sources of P, such as hypophosphite, as plating liquid, for example. The source of nickel chooses 
concentration and 4 g/L - 8 g/L and the source of P choose 20 g/L - 40 g/L and temperature 
from 60 degrees C - 100 degrees C suitably as hypophosphorous acid. 

[0030] For setting thickness of the P content amorphous nickel alloy film to 0.5 micrometers or 
more, the processing time can be made into 3 minutes or more, and it can carry out by managing 
a plating liquid presentation and a deposit rate making P content 10 - 13wt%. 
[0031] 

[Example] (Example 1) After using and carrying out distorted annealing of the aluminum base 
material of the shape of a doughnut which pierced the aluminum-4.5wt%Mg alloy plate with the 
press machine and sending display flatness, it degreased by lye, and the surface oxide was 
removed, rinsed and defecated with sulfuric-acid acidity liquid. Subsequently, anodizing was 
carried out on the following conditions and the porous anodic oxide film was formed. 
Homogenization of the barrier layer after coat formation was carried out. 

<Anodizing condition> electrolytic-solution presentation 5wt% oxalic acid water-solution direct- 
current electrolysis with constant current 1.2 A/dm2 thickness of film Whenever [ 20 
micrometer solution temperature ] The catalyst nucleus metal was deposited on the following 
conditions after 3 times rinsing with pure water by the 30 degree-C setting following **. 
<Catalyst nucleus metal deposit condition> liquid presentation PdCI2 5 g/LHCI Whenever [ 10 
mL/L solution temperature ] 20 degree-C setup time Subsequently ultrasonic rinsing processing 
was carried out for 30 seconds, and flash plating was carried out on the following conditions 
after defecation. 

<Flash plating processing condition> liquid presentation NiS04 and 6H2 O 25 g/L 
hypophosphorous acid 25 g/LpH Whenever [ 7 solution-temperature ] 40 degree-C time amount 
Subsequently it rinsed for 15 seconds and electroless deposition was carried out on the following 
conditions after defecation. 

<Radio solution processing condition> liquid presentation NiS04 and 6H2 O 26g / L 
hypophosphorous acid 30 g/LpH Whenever [ 4.5 solution-temperature ] 90 degree-C time 
amount Subsequently buffing was carried out for 1 20 minutes, 3 micrometers was removed, and 
surface roughness was finished. 

[0032] Thus, the variation in adhesion, shock resistance, display flatness, and the thickness of 
anodic oxidation coatings was measured by the following approach about the produced aluminum 
substrate. Moreover, it heated for 10 seconds at 270 degrees C, and blistered by visual 
observation, and the existence of generating was inspected. A result is shown in Table 1. 
<adhesion> JIS K Slitting was put in until it arrived at the aluminum ground with the cutter knife 
so that it might be set to several 9 of the 5400 (1990) coating commercial-test approach 
clearance spacing of 5mm, and a measure eye, the tape was stuck on it, this tape was removed 
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rapidly, and the condition that the front face separated was expressed as the evaluation mark 0- 
10 of a cross cut adhesion test (it expresses that adhesion is so good that evaluation mark are 
high). 

<Shock-proof> Yoshida Seiki, Inc. make An impact was given to the substrate side using the 
pendulum type impact tester (form PST- 300), and the visual judgment of the existence of a 
depression was carried out. 

<Display flatness> MIZOJIRI OPTICAL Co., Ltd. make Display flatness was measured every 
horizontal of a substrate using the interference fringe display flatness tester (form FT- 100). 
<Variation of the thickness of anodic oxidation coatings> JIS H Product made from 8680-2 
(1998) anodic-oxidation coating thickness determination approach Fischer INSU Vine Face It 
measured about the thickness of anodic oxidation coatings using the thickness measurement 
machine (form Fischer scope MMS). 
[0033] A result is shown in Table 1. 

(Example 2) Anodizing was carried out to the aluminum base material of the shape of a doughnut 
of this presentation on the same conditions as an example 1, and the porous anodic oxide film 
was formed. Homogenization of the barrier layer after coat formation was carried out. 
Subsequently, the catalyst nucleus metal was deposited on the following conditions after rinsing 
by these conditions. 

<Catalyst nucleus metal deposit conditions> (susceptibility-ized processing) 

Liquid presentation SnCI2 10 g/LHCI Whenever [ 10 mL/L solution temperature ] 20 degree-C 

setup time 30 seconds (activation) 

Liquid presentation PdCI2 5 g/LHCI Whenever [10 mL/L solution temperature ] 20 degree-C 
setup time Subsequently ultrasonic rinsing processing was carried out for 30 seconds, and flash 
plating was carried out on the same conditions as the example 1 after defecation. 
[0034] Subsequently, it rinsed and electroless deposition was carried out on the following 
conditions after defecation. 

<Electroless deposition processing condition> liquid presentation nickel (sulfuric acid nickel) 3.0 
g/L hypophosphorous acid 30 g/LCu (sulfuric acid Cu) 0.6 g/LpH Whenever [ 8.8 solution- 
temperature ] 90 degree-C time amount Subsequently buffing was carried out for 120 minutes, 3 
micrometers was removed, and surface roughness was finished. 

[0035] Thus, the property same about the produced aluminum substrate as an example 1 was 
measured by the same approach. A result is shown in Table 1. 

(Example 3) Anodizing was carried out to the aluminum base material of the shape of a doughnut 
of this presentation on the same conditions as an example 1, and the porous anodic oxide film 
was formed. Homogenization of the barrier layer after coat formation was carried out. 
[0036] Subsequently, the catalyst nucleus metal was deposited on the following conditions after 
rinsing by these conditions. 

<Catalyst nucleus metal deposit conditions> (activation) 

Liquid presentation SnCI2 4 g/LPdCI2 1 g/LHCI Whenever [ 10 mL/L solution temperature ] 20 
degree-C setup time 30 seconds (promotion-ized processing) 

Liquid presentation NH4 BF4 Whenever [ 100 g/L solution temperature ] 20 degree-C setup 
time Subsequently ultrasonic rinsing processing was carried out for 30 seconds, and flash plating 
was carried out on the following conditions after defecation. 

<Flash plate plating condition> liquid presentation NiS04 and 6H2 O 26g / L hypophosphorous 
acid 30 g/LpH Whenever [ 4.5 solution-temperature ] 60 degree-C time amount Subsequently it 
rinsed for 15 seconds and electroless deposition was carried out on the following conditions 
after defecation. 

<Radio solution processing condition> liquid presentation nickel (sulfuric acid nickel) 3.0 g/L 
hypophosphorous acid 30 g/LCu (sulfuric acid Cu) 0.6 g/LpH Whenever [ 8.8 solution- 
temperature ] 90 degree-C time amount Subsequently buffing was carried out for 120 minutes, 3 
micrometers was removed, and surface roughness was finished. 

[0037] Thus, the property same about the produced aluminum substrate as an example 1 was 
measured by the same approach. A result is shown in Table 1. Examples 1-3 have adhesion and 
shock resistance higher than the result of Table 1 f and high display flatness is obtained by 
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surface slight polish, and the variation in anodic-oxidation-coatings thickness is small, and it 
turns out [ heat-resistant ] that it is. 
[0038] 
[Table 1] 
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[0039] (Example 1 of a comparison) Electroless deposition processing was performed and ground 
on the same conditions as an example 1, without having used the aluminum base material which 
deposited the catalyst nucleus metal obtained like the example 1, and giving flash plating. Thus, 
the property same about the created aluminum substrate as an example 1 was measured on 
these conditions. A result is shown in the same table 1 as an example. 

(Example 2 of a comparison) Electroless deposition processing was performed and ground on the 
same conditions as an example 2, without having used the aluminum base material which 
deposited the catalyst nucleus metal obtained like the example 1, and giving flash plating. Thus, 
the property same about the created aluminum substrate as an example 1 was measured on 
these conditions. A result is shown in the same table 1 as an example. 

(Example 3 of a comparison) Electroless deposition processing was performed and ground on the 
same conditions as an example 1, without having used the aluminum base material which 
deposited the catalyst nucleus metal obtained like the example 3, and giving flash plating. Thus, 
the property same about the created aluminum substrate as an example 1 was measured on 
these conditions. A result is shown in the same table 1 as an example. 

(Example 4 of a comparison) Without using and carrying out anodizing of the aluminum base 
material of this presentation acquired like the example 1 , the catalyst nucleus metal was 
deposited on an example 1 and these conditions, and, subsequently flash plating processing and 
non-electrolytic deposition processing were performed and ground. Thus, the property same 
about the created aluminum substrate as an example 1 was measured on these conditions. A 
result is shown in the same table 1 as an example. 

[0040] the result of Table 1 to the example of a comparison (1-4) — adhesion and shock 
resistance — bad — moreover — the variation in anodic-oxidation-coatings thickness — it is 
large, and there is the need of taking the large amount of polishes of a surface non-electrolyzed 
coat in obtaining good display flatness also with bad display flatness, and productivity is bad and 
it turns out that it becomes high [ a manufacturing cost ]. 

(Example 5 of a comparison) Except for using the electrolytic-solution presentation in anodizing 
conditions as a 5wt% sulfuric-acid water solution, the aluminum substrate was manufactured on 
the same conditions as an example 1 , this substrate was heated on the same conditions as an 
example 1, and the existence of bulging generating was inspected visually. A result is shown in 
Table 1 . The result of Table 1 shows that bulging occurs, although it is small. 
[0041] 

[Effect of the Invention] As mentioned above, the aluminum substrate concerning this invention 
The variation in anodic-oxidation-coatings thickness is small, and moreover are suitable for the 
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aluminum substrate for magnetic-recording media which can be used for the hard disk equipment 
of the portable type with which the load of the high impact is carried out since adhesion and 
shock resistance are high etc. The variation in anodic-oxidation-coatings thickness is small, and 
moreover the manufacture approach has adhesion and high shock resistance. It is the 
manufacture approach which is the aluminum substrate for magnetic-recording media which the 
amount of polishes of a surface non-electrolyzed coat could obtain display flatness good at 
least, was excellent in productivity, and was [ be / which it is a manufacturing cost / it / low ] 
excellent. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view showing the structure of the substrate by this 
invention. 

[Invention of a sign] 

1 — Aluminum base material 

2 — Anodic oxide film (porous membrane) 

3 — Metal used as a catalyst nucleus 

4 — Substrate metal flash plating film 

5 — P content nickel alloy electroless deposition film 

6 — Aluminum substrate 

7 — Hole (pore) 



[Translation done.] 
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■t-^-X^-vUDX^C rKSX/^^jS-CHIt. BlcRSt 

't7ASffi*<2 5 0~3 0 0 < tl=^jg-r'5<D-C% 
H«M#«»*fcl** □ AKPgHffi<bJ£flST?&'5 <h , m 

[0 0 2 0] n«B<b£H20>£Bie3l*ttl=BS£*i 

B*-T4Cil=«:y. BMl=BBI*t**U. aXhtt 
&t±A<S<fc£©-T?, a®ft£l*RaT?5 0 0AKnF£ 
LT33<i:»*LU>. £ftSIS«IMbfflIS2(D.Ll::Srffi 

7'/ya> 'y4rB4£3£HlaS3^U MBLB< JECoT 

C<Dfta8M£&B3li, »l=Pd. A 
g. Sn. P. Cu£fcl*N i *,L<ttCilg><D4>fr& 

sitftifc 1 xi*2aja±^±jiK7j-fr*^-e&-5t * 
ftHns«i!<baLia2(SicitjaMizisi-i=«fai lt«6*b 

tliCti&OT&BA^S 0wt%JU±#WL-Ct^Ct$^ 
5. ca>S£SI=^-&(0{4. ^fl.S^SK<b^K(0a®fc 
*tffl,rtl:TMIS777yatf)o#SWllltSC4 

[0021] +#tjimMmte$fttzi±z>izteTi&&m? 

-y4rK4<DJ|[$l*5nmJa±©N i ^t?. P 
#%fi*3wt%JU±1 0vrt%5fejffit LWtt*ft-^L, P 
S=SN i *Mtf/9^B5tt®I$ltO. 5(lm 
Kl±T?, PttiJ 1 0~1 3wt%t-r«w4:l=J:y, 

0. 5//mJa±t-T4wi:T?, JlDX-T^C 
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[0 0 2 2] C<DJ:afc«fifc<kLfc7;U5-'7A8« 

A&mt. t****— JDXU IFtt&TiftlR 
t LtC r. Ti. Ni. Si. Ta, W, £fcteC*t 
£ *, 1 a£±J«#ff -SUSS 

l+S. 

[0 0 2 3] w(D^«1±T16K<D±l=. CoJfcliCo 

* saw* t -r * * < ? * smottx-mum £ s 

[0 0 2 4] SfiA I •¥>2~5vrt%Mg£#^-$" -5 A I - 

El. 2 5 0~3 5 0°ClcAOf»-r-So S&Tffi^ffl-t 
HMIIJ1&. U5i£, *tt. SJSL AIMS* 51511© 

s*a. *ti<DK*^t,'jf-safA>c>a»?Lfcia*/=i*2a 

ia±©I&£St;»S L < I*pH3 KTF©3ii8tt7K;S>£4> 

«lc«feoTS<C4A<«teO. 5~3 5%T?ibS. Ml* 
L < I J 5 ~ 3 0 "CPfiS £ f * i: &IS5Sg JWfT . 

jsisi?$i*w5imsea-cw{«i-c-^4o »©a®. m<is& 

ttl*ftK©»«*ttl=*£<i«»l*fcl*. Babbitts 
Tt,«fcl*. fc«l«f*. »«tt<bA9ft(t>1£gft<K 

L<i*pH4~9©ttitt^m«j«*-c. ^msas«icj:o 

1b«K&©mi::. »*A<tt7 0nm(D«iail»a»fb*l9: 
[0 0 2 5] *KSfel±9Ditlfi**K.I:«aaii. *3 

t»*ii.llSffii«bSlB(t>©#**^ « < -T 4 c t #r 

5 s -f ««ilS-e»h.0!>ftl^Mfttt«Mo7^ 5 =.-7 
tta&£ft6&B£tftt$-&«tiri=. &RS 

aaibaaatrsaa. ftrntmnstt l < i*«ttv-$r 

2f<D7)l>l3>)X'm&LTi>£<. ¥555. va 
fc. ^W^-ex.y^>^L-Cfflffi<bLfc^lM*«tt 

ttaa-caaibu *fci*ii^jt$a5fflLTsaffl$5 

HBtS. i^*ilcL%£fl.StfBail<b&Bffi©¥iSll§ 
$(4Ra-e5 0 0AJUT. L < I* 1 OOASTF. * 



?>lc»*L<(i5 0AiaTi:L-Cfc<tP#^N i 

1 stemmm* v*&mm.v>i±±ifwm<Dffl\zm#-fis. 
y. aft*, stt**^.fc-5^i*<aa<bfl)fctoi=i oo°c~3 

[oo2 6] nm»it8Lm^a>mtm±mo>mmtis m 

tt^fflWUMbAa LfcT^US =.-5 ASM* IlkB&ftB 

l=«fcy*?l*AKIBI=«rtt*-&*. C«>a*MBa*B 

l=HSK1bfta LtzTJU 5 A»«* ;3« LTS5ct4 
*B*-a^7lHfiKffilzf*»*-li-Cfc#. C<D3te*i 
•<? Ba©aiB*B«a>*»»«t> I:»1L TSiSEtg&B £ 

*a«fiKH-cs5cLttatt£MtLfcy, &siM*a 

[0 0 2 7] «W£l*SMi£«i/<i:&&BI**#l~l8££ 
ftKPd. Cu. Ag. Sn. P*fcl4N i 
t L < \*Ztit>0>tt>fr£>i&\ititz 1 XI*2IIKI±£±JS 

Ba«©*&£4>i=«raBaftiife&a©nBBibS!i9 l fc 

[0 0 2 8] fi4«S*BA<«faiLfcT;U5=.t»AS»S 

*B^*iSailSlciS<»*-B-fcT;u* 'J * L < (i»*5Si« 
it»MS^ia-C«ilxtf5~1 8 0fd?SS©^fH|-C 

&B<Dffii*ts>syfrog®cDP^frN 

tPttN i &&mnm* 94r««»a«-ri=A9-c# 

2 0-5 0 o Ct?^< •y^-r-SxtTlfeMroig^^jlllS.SCi: 
x.tfpHS^t?4. 0-10. Oi-r«t#B.«S»aB 

ft:&Ka>*»a*<'>fc < . ^«<¥^$. aibAn^i^ 
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[00 2 9] 77>V*>i>-V+K*^fiKLfcS*ri*3Rl= 

-■e. StSS**v*£;KfcP#*r2E.lflN i^&Htf* 
Ni. PV.ft\Z'$30)5immjL\ZCu$ : -£A,tz*><r>*>-g 
ttPt«»MN i ft*B*»jft-*-«f:: 

i £$l£$fl2J*-r&<> N i 35* P35l*> -v4rj«i: Lt 
li. «xtf. %£8i-v'T)W mt-v'riW m<J>ti • 35 

££„ aaiiN i 35A<4 g/L~8 g/L. PSSA^KS 
l J>itLT20g/L~40g/L > jggl*6 0°C~ 

i oo o cA^jii:a»?-rs. 

[0 0 3 0] P^tMlN i ttmomtt: 0. 5tf 

mja±ic-rsicii«va^ras3»jsijii:L, pttis 
1 0~1 3wt%|c-f-5l=l*^ -y+jft^. waijis^e 
sf satiety *t5c 

[003 1] 

mmm mmmi) a i -4. 5v»t%Mg^«$ 

SSL. ffiK»ti#-T?aiB0>i8<b&£&3sL, *jSfeLT« 

tt3S5£m3ISfiS 1. 2A/dm2 

SgSJlS 2 0/im 

asss 3 colas 

■ttfc. 

P d C I 2 5 g/L 

HC I 1 OmL/L 
ifcSS 2 0°C19£ 

b#h 3 OfJ> 

N i SO4 • 6H2 O 2 5 g/L 

JSHfiHK 25g/L 

pH 7 

5fcjg& 4 0°C 

B#fffl 1 5» 

^T?*jfcLT»,iMb&T8E&f*-<?JS®#J< -y + Lfc, 



N i SO4 • 6 H2 O 2 6 g/L 
3 0 g/L 
pH 4.5 
j&Sg 9 0°C 

B#ia 120» 

*lvC/<79FJi L 3 // mK5*ura®ffl* £ttJtlf fc. 
[003 2] zro^aizLT^KLfcT^H-OAStS 

<b&i8l<BJ9£©/^;/*£3Ji:£Lfc„ *fc2 7 o°ci=i 

J IS K 5 400 (1 9 9 0) g*4-«RBS73& 
*-**WHl5inii, *-TB(D»9i:^-i)J:5l3*-y^— 

Sia<osiiA<*ifcttis*»fiiaKKa)i?fii^ao~ i o-e 

<it«si4>^EB««as s^sc«astKia (.map 
st-3oo) £fflLvcaffiHi3ffiS£-5.*. go*.©* 

S (iSFT-1 OO) em*Ttttta*¥B#TOft 

<0§«&<bffiSg(DJ53F0>/<7y*> J I S H 86 8 
O - 2 (1 9 9 8) HM£&4b J&BKJ9 £ g£tf£$?3 & 7 -f v 

f^WW («0 Si KS3MS8 
r>lr-73-^MMS) Sffl^-CPgffi^bjKIS<©a$ 

[0 0 3 3] $£&£8l 1=5**-. 

C3S«E«2) £«E0M fcPICftft-eMMtOK-' 7-*y* 

J»Lfc. &Bgff2JS&/*UT-JB<&$S<b«a3£Lfc. * 

^-e^&tt-e*fc&TfE&<*T?<&i!Sifc&JS£*raj £ li- 
fe 

S nC I 2 1 O g/L 

H C I 1 OmL/L 

j$;SK 2 0°ciS£ 

(Stt^bflva) 

P d C I 2 5 g/L 

HCI 1 OmL/L 

2 ceiasg 

3 o«> 
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N i MN i ) 

Cu (flS&Cu) 
PH 

/l3?/miJ~§£ 



[0034] ^L>-r?7Kj*LTJSj*<b»T8E*#T?»m«¥ 

3. Og/L 
3 Og/L 
O. 6g/L 
8. 8 
9 0°C 
120» 

[0 0 3 5] C<D<feolCL-CftS!lL.fcT;U5-'t7ix»« 

(iiss«3) msem i:i^i:^#-ei^jaja<DK-^-'y« 
[o o 3 e ] ;A^-c^^#-e*^Tffi^i*-e«4Jei«* 

S n C I 2 4g/L 
P d C I 2 Ig/L 
H C I 1 OraL/L 

2 0°CIS3£ 
KM 3 0«> 

(ffiiUbsyi) 



NH4 BF4 1 OO g/L 

2 0°ci9:3£ 
B#(HI 3 08> 

;Ai^jB#iK*jfcflyi Lr jS^b&Tffi&ttT?? ^ -> 

6 H2 O 2 6 g/L 
3 0 g/L 
4. 5 
6 0°C 
1 58> 

aa^Tjtjfc it jS^b^Tffi^r-»^«^ Lfc. 

N i i ) 

Cu (fitiCu) 
PH 



N i SO4 

PH 

B#RB 



3. Og/L 
3 O g/L 
0. 6g/L 
8. 8 
9 0°C 
1 2 0# 

Jfcl^/OW® L3/i mtS!£ltiii$ £tt-tlf fco 
[0 0 3 7] CWck^lCLTf^lSLfcriUS-OASffi 

i icir-r. a i roes* y , maw i ~ 3 figs© 

[0 0 3 8] 
[Si] 



SI 

















8 


5 0 OG 




2 0 /im 


m 


HSft^52 


8 


5 0 0 G 


an 


2 0 jum 


m 




8 


5 0 0 G 




2 0 jtrm 


m 














Mim i 


4 1 


3 0 0 G 


mi 


0 *~ 5 # m 




±fc#fl]2 


4 


3 0 0 G 


mi 


0 — 5 j« ra 


*r 




4 


3 0 0 G 


mn 


0 — 5 /i ra 






1 0 


2 0 OG 


m& 


0 /i m 




Jfct*0J5 


8 


5 0 OG 


m& 


2 0 /zm 





[oo3 9] (ib«ff!ii ) mmmi iisiiiaTSbn 
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Ut«0«3) ISiSC! 3 tattle LT*#e>;KfcM$8#£B 

[0 0 4 0] 8 1 tfc»0!l (1-4) tt&Stt 

<. SKit^X KDS<<f*Ci:A<*iJ4c 
(lk««5) n«B<bA9ftttl=£l*«*0HMflJ££5 

wt%«sK^s«i-r -6 c t £ fSti^x mmm 1 1. m c&vt 



7Ci:/h'<— i?0>tt# 

(51) Int. CI. 7 Bt»JSE# 
G 1 1 B 5/84 

(72)JEBJJ# AS %«t 

db»^S/J^«tflTl«»IBr43S«j3 B*H& 



-f Set 

[004 1 ] 

[Hi] 011*. *$B£|c£$£«Otit£$;i%-rBTS@ 

[«F#<©#§BJ3] 
1 ■ •T,IU5-<7AS« 

7-?l (7t«r) 



5 



F I f-73-F - (##) 

G 1 1 B 5/84 Z 

(72)#§bb# Bis aa 



[01] 

0 1 




4K022 AA02 AA31 AA44 BA14 BA16 

CA06 CA17 CA18 CA19 CA20 

CA21 CA28 DA01 
4K044 AA06 BA06 BA12 BA15 BB03 

BB05 BB13 BC05 CA15 CA17 
5D006 CA01 CA05 CA06 C604 CB07 

CB08 FA07 
5D112 AA02 AA24 BA06 EE01 GA29 



